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Support state wildlife agency efforts to 
address the impacts of climate change 
through their SWAPs 

 
State Wildlife Action Plans 
• identify priority species and habitats  
• lay out the actions needed to conserve        

those resources 
 

Florida Fish and Wildlife Conservation 
Commission (FWC) is in the process of 
updating the SWAP to better address 
impacts of climate change 

 



• Identifies by habitat 
– Stresses 
– Sources of stress 

(Threats) 
– Conservation actions 

Conservation 
Target Threat Stress Conservation 

Action 

Conversion to 
agriculture 

Incompatible 
fire 

Threat:  
Activities or processes that cause 
destruction, degradation, and/or 
impairment of a conservation target 

Stress:  
Biophysical impact of threat on 
conservation target Altered 

community 
structure 

Habitat 
fragmentation 

Target 
easements in 
high priority 

areas 

Management: 
controlled 

burns 

Conservation Action:  
Intervention undertaken to reach 
conservation goals 

Bay Swamp 



Source: CMP 

Threat 
assessment 

Strategic conservation planning frameworks 
 
Once conservation targets identified… 
 
Threat assessment  
and situation analysis  
 
 Describe the biological  

environment and systems  
that affect a conservation  
target 

 
 

Source: USFWS 



Conservation 
Target 

Climate 
Change 

Mitigation 

ghg 
emissions ? 

CC 
“Adaptation” 
Strategies 

Strategies taken to ameliorate 
actual or expected impacts of 
climate change 

?? Tools/process to help identify the elements needed 
to develop these conceptual linkages 



Exposure 
 
Sensitivity 
 
Adaptive capacity 

Vulnerability assessment 
Key tool for understanding impacts of CC on species and habitats 

Which species or systems are likely to be most affected? 
 
What factors contribute to vulnerability? 

Not all species will 
respond in the same way 



Case study 

• Pilot an available tool as part of a vulnerability assessment 
for a set of Florida species 

–NatureServe Climate Change Vulnerability Index (CCVI) 
 

• Use this assessment to inform the design of climate 
change adaptation strategies as part of a planning process 
(SWAP) 
 

• Understand how this approach might inform and be 
integrated with other approaches to vulnerability 
assessment 
 

 



Young et al. (2010) 

EVALUATIVE FRAMEWORK 
• Assessment of relative risk 
• Identify contributing factors 

Climate Change Vulnerability Index 
http://www.natureserve.org/prodServices/climatechange/ccvi.jsp 



Young et al. (2010) 

Climate Change Vulnerability Index 
http://www.natureserve.org/prodServices/climatechange/ccvi.jsp 

Young et al. (2010) 

Worked with species experts to 
assign factor scores 



CCVI Scores for species within their range in Florida 
 
Note: The CCVI only addresses vulnerability to climate change. It does not capture factors that are 
considered in other conservation status assessments, such as population size, range size and demographic 
factors that affect viability. 

• Relative ranks can provide information 
regarding which resources are most vulnerable 
to CC 
 
 
 
 
 
 
 

• Understanding why they are vulnerable provides 
a basis for developing appropriate management 
responses 
 
 Informs threat assessment and feeds into 

conservation planning framework 



Vulnerability assessment 
Key tool for understanding impacts of CC on species and habitats 

Which species or systems are likely to be most affected? 
 
What factors contribute to vulnerability? 

Climate related threats 
and resulting stresses 



Vulnerability 
Assessment 

Threat  
Assessment 

Exposure Drivers that generate new threats or 
exacerbate existing threats 

Sensitivity Attributes of the target that are 
sensitive to climate-related stresses 

Adaptive capacity 
Attributes of the target that  reduce 
the impact of climate-related 
stresses 

Source: Glick et al. 2011 



• As part of a conservation planning process 
adaptation involves 
– Recognizing new threats 
– Identify interactions with existing threats 
– Re-evaluating existing strategies and priorities 

 
• Adaptation strategies reduce threats that exist or 

take on additional relevance because of climate 
change 

 
 

Climate Change Adaptation 



Sea level 
rise 

Hydrologic 
regime 

Short-tailed hawk (MV) 
winter range 

> VA identifies influential factors contributing to 
vulnerability (threats, stresses) 



> Elucidate “hypotheses of change”    (TNC 2009) 

Inundation resulting from sea level rise will 
significantly reduce the extent of winter 
breeding habitat 

Sea level 
rise 

STHA Winter 
habitat 

Inundation 
resulting in 
habitat loss 

Sea level rise 

Sea level rise will result in changes to the 
hydrologic regime that will decrease the 
availability of wetland-dependent prey 
resources 

Hydrologic 
regime 

Short-tailed 
hawk 

Altered hydrologic 
regime affecting 

wetlands  

Sea level rise 
Decreased 

prey 
availability 



 
Likelihood of climate impact 
Magnitude of climate impact 
Habitat response 
Species response 

STHA Winter 
habitat 

Inundation 
resulting in 
habitat loss 

Sea level rise 

Short-tailed 
hawk 

Altered hydrologic 
regime affecting 

wetlands  

Sea level rise 
Decreased 

prey 
availability 

> Distinguish among sources of uncertainty 



STHA Winter 
habitat 

Altered hydrologic 
regime affecting 

wetlands  

Ground and 
surface water 

withdrawal 

Incompatible 
ag practices 

Started with existing 
threats and stresses 

Inundation 
resulting in 
habitat loss 

Short-tailed 
hawk 

Sea level rise 

Decreased 
prey 

availability 

Brought in elements from 
VA and identified potential 
interactions 

CC exacerbates stresses 
from other threats 

RANK Threats 
Scope 
Severity 
Irreversibility 

> Integrate into planning framework 



Short-tailed 
hawk 

STHA Winter 
habitat 

Altered hydrologic 
regime affecting 

wetlands  

Inundation 
resulting in 
habitat loss 

Sea level rise 

Decreased 
prey 

availability 

Ground and 
surface water 

withdrawal 

Incompatible 
ag practices 

LAND 
PROTECTION: 
Prioritize winter 

habitat less 
vulnerable to SLR 

WATER 
MANAGEMENT: 
Maintain intact 

hydrological 
processes affecting 

winter habitat 

Identify intervention 
points and actions 

RANK Strategies 
Benefit 
Feasibility 
Cost 
Certainty/Robustness 





Informing agency decisions 
• Management: Identify management actions that 

could be incorporated into species management plans 
 

• Acquisition: Incorporate climate-related factors into 
land acquisition process 
 

• Policy: Evaluate effectiveness of existing regulations 
under climate change 
 

• Research and Monitoring: Address data gaps 
and key uncertainties 





Integrating approaches 

23 

Strategy 
LAND PROTECTION:  

Prioritize and increase extent of winter 
habitat in areas less vulnerable to SLR 

Integrated into MIT’s Alternative 
Futures scenarios and mapped 

on landscape 

where? what? 



24 

Michael Flaxman 
Juan Carlos Vargas Moreno 
Dept of Urban Studies and Planning 

 
 http://www.alternativefuturestechnologies.com/everglades 

 
“Alternative Futures” 

• Future land use scenarios 
incorporate climate change 
(SLR), public policy options 
and financial conditions 

• Examine conflict between 
current habitat and future 
conditions 

• Provide spatial context in 
which to translate adaptation 
strategies into spatially-explicit 
actions 

 

 

 



Synthesis 

1. Developing effective adaptation strategies 
requires understanding the conceptual 
linkages connecting climate threats to the 
stresses affecting a conservation target 
 

 



Synthesis 

2. Vulnerability assessments can provide an 
evaluative framework to help elucidate 
these linkages and identify sources of 
uncertainty 

 



Synthesis 

3. Vulnerability assessments provide a 
foundation for integrating adaptation 
planning into existing planning 
frameworks 

 

Climate related threats 
and resulting stresses 

VA 



Natalie Dubois 
Climate Change and Wildlife Scientist 
ndubois@defenders.org 
 
http://www.defenders.org 

http://defenders.org/climatchange/flwildlife 
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